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Facilitator and Student Roles and Performance in a High School Distance Education Course

This study was initially designed to identify the roles of classroom facilitators and students
within the context of a high school distance education courseand to examine how those roles
affected student performance. However, it quickly became apparent that the school played an
important part in facilitator and student behavior. Consequently, the focus broadened to reflect a
realm of variables, including school attributes, that influenced distance education in this setting.
The research questions included: a) What roles do facilitators and students play in high school
distance education classes? b) How do these roles affect student performance? and c) What other
factors (such as school organization) affect facilitator/student performance?

In addition, the distance education system was analyzed from an instructional systems
perspective. The interdependence of the system components, including the course provider,
instructor/designer, participating school, local facilitator, and students were examined at macro
(course design) and micro (lesson design and utilization) levels.

Theoretical Framework

Distance education, when defined as an educational transaction between a teacher at one
geographic location and a learner at another, dates back to late nineteenth century correspondence
courses. Today, distance education encompasses a myriad of delivery systems that provide
learning opportunities to students of all ages. However, Moore (1993) characterizes contemporary
distance education as "chaotic and confused" and recommends the use of a systems approach to
design and organize instructional resources to maximize efficiency and effectiveness.

A system is defined as a group of interrelated elements or components that work together to
accomplish a common goal (Gustafson & Tillman, 1991). Banathy (1992) specifies that human
activity systems are groups of people and resources working together as a whole to achieve a given
purpose. Dick and Carey (1990) indicate that an instructional system is one where the components
work toward the goal of successful learning. Distance education is both a human activity system
and an instructional system. The human components include administrators, instructional
designers, technology experts, teachers, facilitators, students and other support personnel who
work within subsuming organizational systems such as schools and course providers (Thach,
Korhonen, & Murphy, 1994). Resources encompass a variety of technological media and tools.
These components work toward the common goal of successful student learning. Applying the
concepts of system theory, one can deduce that these components are interrelated and have an effect

on each other, the system, and the system outcomes. Ide,ally, the components will work together to
maximize system effectiveness and efficiency.

During the past decade, American high schools began using distance education
technologies to offer students advanced courses in math, science, and foreign languages. These
courses often use a teacher-facilitator-student model where the teacher is at a remote site and the
facilitator and students are in a local classroom (Tushnet, 1994, Withrow, 1989). Teachers and
students have always been major components in educational systems, and their roles have been
well defined and documented. However, the classroom facilitator represents a new component.
Little is known about roles classroom facilitators play in distance education, how they affect other
components in the system, or how they affect system outcomes (Willis, 1992).

Many believe the presence of a classroom facilitator offers an opportunity to enhance
learning for students in the remote classroom(Willis, 1992). The importance of the facilitator has

been cited frequently, and numerous roles have been proposed for them (Moore, 1989; U.S.
Congress, 1989; Willis,1991; Yi & Majima, 1993). Schlosser and Anderson (1994) indicate that
the facilitator operates equipment, distributes instructional materials, answers questions, offers
encouragement to students and assists the remote teacher. Bradshaw and Brown (1989) noted that

most successful projects place a trained aide at the receiving site with students to operate
equipment, evaluate homework, and monitor testing and behavior. Bond (1987) reported that site
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Facilitator Roles 2

facilitators are generally required to provide supervision during the class period and to manage
instruction locally, with responsibilities that include motivating students, monitoring student
progress, distributing materials, collecting homework, and proctoring tests. Wagner (1993)
suggested that facilitators "keep faculty aware of student perspectives, manage the distance
environment to maximize learning effectiveness, and troubleshoot equipment" (p. 31). It should be
noted that most of this information is anecdotal, not the result of formal inquiry.

Little formal research has been conducted on the roles facilitators play or the impact they
have in distance education classrooms. Thach, Korhonen, and Murphy (1994) conducted a
modified two-round Delphi study with distance education experts from the U.S. and Canada to
identify distance education roles, outputs, and competencies. The functions they identified for site
facilitators included serving as a liaison between the distance learning provider and the receive site,
making sure the remote site was ready and the equipment was operational, helping students learn at
remote sites, passing out and collecting materials, and proctoring tests and exams. While these
results echoed the anecdotal literature, all respondents were from universities orcolleges. Thus,
these results may not be an accurate reflection of K-12 distance education settings.

Payne (1989) conducted a Delphi study with 25 high school facilitators and 25 high school
administrators and found that knowledge of the subject matter and positive attitude/enthusiasm were
ranked as the most important facilitator skills. Lib ler (1991) compared student achievement in high
school Physics interactive television courses with and without certified science teacher facilitators
and found no significant difference. Moore, Burton, and Dodl (1991) conducted an evaluation of
the Virginia Electronic Classroom program for the Virginia Department of Education and concurred
with much of the anecdotal literature about facilitator roles in distance education. However,
findings in all these studies were based primarily on interview and self-report data, with minimal
observation of what actually occurred in the classroom.

Yi and Majima (1993) observed a satellite-delivered high school Japanese class to examine
the relationship between teachers and learners in distance education. They found that the primary
facilitator role was mediating between the remote teacher and the learner, however, they did not
address how the facilitator affected student performance. Russell (1991) conducted a study to
examine the relationship between facilitator practices and student performance using a knowledge
test and self-report inventory to reflect facilitator practice and student semester grades to indicate
student performance. The data analysis revealed no significant relationship between student
achievement and facilitator practice. However, Russell acknowledged a number of potential
problems with the study and suggested that a statistical test may not be adequate to reveal a
relationship between facilitator attributes and student achievement.

Design of the Study

As distance education systems grow more complex and contextually divergent, the
importance of conducting research within these environments also increases (Burge, 1990; Kember
et al., 1990). Driscoll (1989) suggests that research should examine learning in context using a
holistic approach that is sensitive to the complexity of the learning environment. Many believe that
naturalistic research methodologies are the most appropriate for holistic, systemic inquiry (Lincoln
& Guba, 1985; Owens, 1982), and increasing numbers of distance education researchers suggest
non-experimental methodologies for studies in this area (Burge, 1990; Garland, 1993; Kember et
a., 1990; Morgan, 1991; Russell, 1991).

A naturalistic, ethnographic, multiple case study research design was used for this study.
Three classrooms from different high schools (South High, Central High, and North High; all
fictitious names), each taking the same nationally-offered distance education physics course during
the 1994-1995 school year, participated. The course was delivered live, twice a day (8:30 am and
2:30 pm EST), via satellite. Telephones and a computer keypad system connected the students
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with the remote teacher. The course design included 30 minutes of instruction and other activities
provided by the satellite teacher, as well as a 20 minute off -air period during which the facilitator
and students did homework, discussed problems, or did labs.

The research methodology included extensive classroom observation, informal and formal
interviews with classroom facilitators and students, and review and analysis of student work
products, extant documents and resources used in the course. Each participating physics class was
observed daily, in its entirety, for two consecutive units of study. A third unit of study was
observed later. The researcher was in each classroom for an average of nine weeks. During each
class, the researcher focused on student and facilitator behavior and performance and maintained a
set of field notes and observations. In addition, each session was audiotaped to supplement the
researcher's field notes. Informal interviews and conversations were conducted with students and
teachers during the initial observations, and formal interviews were conductedwith all participants
during the fmal observation period. Formal interview protocols for students and facilitators were
developed based on the observations and preliminary fmdings from the initial observation period.

An inductive constant comparative method was used to analyze the data. Collected data was
transcribed, compiled, and coded; and then compared and contrasted to identify patterns and trends.
Triangulation of data collection methods and data sources was used to enhance reliability and
validity. Descriptive fmdings and interpretive conclusions were reported.

Data Sources and Evidence

A purposive sampling strategy designed to provide maximum variation, particularly in
regard to the facilitators, was used to select the participants. Willis (1992) and others have
suggested that elementary, middle, and high school facilitators can be grouped into three categories
according to their education and expertise. The first facilitator category includes teachers who are
certified in the general subject area (math), but may or may not have specific topic expertise
(calculus). Facilitators who are certified teachers, but are certified outside the subject area ( a
certified math teacher facilitating a foreign language class) make up the second facilitator category.
Facilitators in the third category are not certified teachers and may be paraprofessionals, teacher
aides, or others. The three cases for this study were selected so that all three facilitator categories
were included. One facilitator was a certified parprofessional aide, one facilitator was a certified
social studies teacher working as a school administrator, and the third was a certified science
teacher who taught physical science but had no physics experience.

Other variations represented in the three cases included (a) number of years experience the
facilitator had working with distance education classes; (b) class size; (c) student demographics
(race and grade level); (d) match of the school bell schedule with the time the distance education
course was offered; (e) number of distance education courses offered by the school; and (f) location
of the school (two adjacent states, three different school districts). A comparison of the case
variations is provided in Table 1. Pseudonyms have been used for the schools, facilitators, and
students to protect their privacy.

Extant data sources included printed facilitator and student course materials; the Physics
textbook; correspondence between the remote teacher and the facilitator; school-related information
such as student handbooks, grading policies, and school profiles; the facilitator gradebook; and
student work products including homework, lab reports and tests.

Physics Course Design and Facilitator Training

The Physics course included components that suggested a systematic planning approach
had been used to design and develop the course. Students were provided performance objectives
for the course at the beginning of the year, and the Physics Companion for each unit also included
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performance objectives. Observation of the broadcast lessons, off -air labs, homework
assignments, and review of course materials such as the instructor-developed Physics Companion,
suggested that the instructional activities were designed to directly support student attainment of the
Table 1
Description of Study Participants

School South High Central High North High

Facilitator Mrs. Grant Mrs. Sanders Mrs. Wilson

Facilitator
Background

Certified social studies
teacher working as
school administrator,
3rd year as Physics
facilitator

Certified science
teacher teaching 9th
grade physical
science, 2nd year as
Physics facilitator

Certified
paraprofessional aide
working as full-time
facilitator for 5
distance ed courses,
5th year as Physics
facilitator

Physics Class
(Demographics)

6 students
all seniors
3 Black females, 1
White female, 2 Black
males

11 students
all seniors
7 White females, 4
White males

11 students
3 seniors, 8 juniors
3 Black females, 3
White females, 5
White males

School Bell Schedule
vs. Physics Class
Time

School Schedule:
1:20 - 2:10 pm
Physics Schedule:
.1:30 - 2:20 pm

School Schedule:
1:25 - 2:15 pm
Physics Schedule:
1:30 2:20 pm

School Schedule:
8:20 - 9:10 am
Physics Schedule:
8:30 - 9:20 am

School Distance
Education Experience

3rd year of Physics
No other distance ed
courses

2nd year of Physics
'Also offering Latin I
(1st time)

5th year of Physics
'Also offering
Calculus, Japanese,
German I & II for 5
years

School Location 'Southern State A
'Rural area serving
small town in which it
was located
County population
42,000 with 3 other
high schools in county

Southern State B
Rural area serving
entire county
County population
10,500 with no other
high school in county

'Southern State B
Rural area serving
entire county
County population
9,200 with no other
high school in county

School Demographics 372 students
'Grades 9-12
41% pursue post-
secondary education

610 students
'Grades 9-12
60% pursue post-
secondary education

502 students
'Grades 9-12
60% pursue post-
secondary education

course and unit objectives. Examination of quizzes and unit tests revealed that test items matched
unit objectives. Thus the correspondence between the objectives, instructional activities, and
assessments followed the pattern established by systematic planning models (Dick & Reiser,
1989).
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All three facilitators had worked with the Physics course for one or more years prior to the
1994-1995 school year, but none of them had been provided with formal facilitator training for the
Physics course. All had viewed the facilitator training tape the first year they worked as a
facilitator, but no one had viewed it since. However, it should be noted that the-training tape was
limited to the operation of the interactive keypad equipment and software; it did not address other
tasks to be performed. A facilitators guide that outlined facilitator responsibilities in terms of
homework, test administration and grading, entering grades in the computer, and other basic
classroom activities was also provided. The facilitators indicated that they scanned the guide, but
since it was similar to previous guides they did not re-read it in depth. All three facilitators
indicated that they relied primarily on their previous year or more of experience as facilitators to
guide them through the 1994-1995 Physics class. Thus, while the three facilitators had differing
educational backgrounds (certified in science, certified but not in science, and paraprofessional),
they had similar backgrounds in regard to distance education facilitator training.

Descriptive Findings

The descriptive findings address each of the three components (facilitators, students, and
schools) examined in the study. For brevity, these have been summarized into comparison tables
by school. Table 2 highlights facilitator characteristics and roles. Facilitatorroles have been
divided into four categories traditionally associated with teaching: planning, instruction,
management and climate (Allen, 1991). Table 3 presents student characteristics and behaviors, and
Table 4 synopsizes school characteristics. Table 5 provides student performance as measured by
final course grades for each student by school.

Discussion and Conclusions

Distance education models have traditionally been discussed in terms of a student or
students, a teacher, the instructional materials, and a delivery system (Dewal, 1988; Keegan,
1990). Conceptually, this model can be illustrated as the first three components interconnected by
the fourth (see Figure 1).

Delivery
System

Student

Delivery Delivery
System System

Instructional
Materials

Figure 1. Traditional Distance Education Model
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Facilitator Roles 10

However, examination of facilitator and student roles and performance for distance
education in a high school setting requires a different framework. For high school students, a
distance education course may be only one course out of the five or six that comprise the student's
daily course load. The components of the course in this study, from a student perspective,
included the teacher, facilitator, resources (class broadcast, print materials, tutors, Homework
Hotline), and the delivery system. But since the course was offered as part of the regular high
school day, the student's experience with the distance education course was mediatedby the
constraints of the school itself. And, as with any learning experience, the prior skills and
knowledge the student brought to the distance education course affected his performance outcome.
Looking at a distance education course from the high school student's perspective suggests a model
similar to that illustrated in Figure 2.

Prior
Experiences

Student Performance

Figure 2. Framework for Examining Student Performance in
High School Distance Education.

This framework is also useful for examining facilitator roles since the facilitator operates as
one of the components within the Physics course, but is also affected by the school within which
the distance education course is offered, and the affective, cognitive and behavioral traits the
student brings into the course.

School Impact on Facilitator and Student Roles and Performance

The local schools in this study had a critical effect on facilitator and student roles and
performance in a number of ways. The high school calendar, including student and teacher
holidays, and special events scheduling such as pep rallies and assemblies, affected how frequently
students missed regularly scheduled distance education classes. This, in turn, affected facilitator
roles in terms of logistically planning for students to make up missed coursework. In some cases,
the facilitator role might be limited to taping the programs and making them available to students; in
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others cases it meant showing them during later class periods; and occasionally a facilitator had to
plan special make-up periods outside the regular class time. Ultimately, student performance was
affected by when, and if, classes were made up. This was particularly evident at South High
School where a number of school holidays did not coincide with the distance education schedule,
and where a number of special activities disrupted class during the fall. In addition, over half the
class at South High School missed class once a week for an entire semester as a result of the special
calendar for Court Procedures. As Mrs. Grant, the South High School facilitator noted

If they don't get it at the beginning, if they miss it and don't make it up, and then
they get lost, it's a wipeout. They never catch up.

(Mrs. Grant, South High School, Interview, May 15, 1995)

Thus, the school calendar had an indirect, adverse effect on student learning in the Physics course
if the calendar resulted in students missing classes to the degree they got behind and couldn't (or
didn't) catch up.

The school bell schedule also influenced student and facilitator activities. At North High
School, a German class was scheduled at 9:00 a.m., just as the off -air Physics time was beginning.
As a result, Physics students went to the media center for the off -air segment and the facilitator was
not available to them during this time. This meant Mrs. Wilson could not participate in off -air
activities with the students, and she felt this was detrimental to student learning. During previous
years, she had used the off -air time to encourage students to call and ask the Physics teacher
questions they did not understand, or had encouraged them to do homework together as a group on
the board. These activities allowed students who were having difficulty to get help, either from the
Physics teacher over the phone, or from the other students in the class (Mrs. Wilson, North High
School, Interview, February 17, 1995). However, the 1994-1995 North High Physics students
were reluctant to call the Physics teacher, unless Mrs. Wilson encouraged them and actually placed
the call; and due to the school scheduling of the 9:00 German class she was rarely able to do this.
In addition, cooperative learning through mutual homework review rarely occurred because
students spent the off-air time in the media center visiting with each other rather than doing
homework. In addition, students could not complete lab or other activities that required access to
equipment while they were in the media center. At South High School, the bell schedule split the
off-air period into two short segments that tended to be wasted by the students, unless they were
under the direct supervision of the facilitator. And, as will be discussed shortly, the South High
facilitator was not always able to be in the classroom.

School registration procedures had a major impact on North High School students in terms
of pre-requisite skills. The Physics course required Algebra I and II as pre-requisites, and a
number of students at North High School did not meet these requirements due to a registration
problem. As a result, most of the North High School students had inadequate math skills and they

were frequently unable to perform the algebraic procedures required in Physics. Consequently,
their acquisition of Physics skills suffered. While the facilitator was not aware of this problem
prior to the beginning of the course, she became aware of the Algebra deficiencies early in the
course, but had no way of providing remediation.

Prior school experiences also affected Physics students. School degree requirements were
a factor in all but three of the students' decisions to take Physics. In addition, almost all the North
High School students had specifically chosen Physics because they had heard, from other students

or the Chemistry teacher, that Physics was easier than the alternative Chemistry course. So, their
expectations were that the course and the work required of them would be easy. While a number of
the students at South High School perceived that Physics was a more difficult science, the amount
and kind of work they were used to putting into courses did not prepare them for the effort required

by the distance education Physics course. Many lacked the study skills and discipline required to
succeed in Physics. Mrs. Grant, the facilitator, observed
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I think this class requires more from them than they've been used to. They need to
look at Physics every night, and they just did not do it. And that's where their
problems come in.

(Mrs. Grant, South High School, Interview, May 15, 1995)

And while all but one South High School student met the Algebra pre-requisites on paper, most
believed that the skills they had acquired in their previous math courses at South High did not
adequately prepare them for Physics.

School grading scales nominally affected students in terms of their transcript records for
Physics. For instance, the two South High School students whose course grade was an 83 or C
would have earned a B at Central and North High Schools, while the South student with a 69 or D
would have failed at Central and North. School drop policies for distance education courses also
affected some students. None of the three schools allowed students to drop distance education
courses after tuition had been paid to the course provider. But, several students at South and North
High Schools indicated they would have dropped the course had that been an option, since they
were doing so poorly in it. The drop policy may have indirectly contributed to the South High
facilitator's test retake policy and the North High facilitator's policy of accepting homework after it
was due. Both these policies provided an opportunity for students to improve their grades although
they probably did not result in increased mastery of Physics concepts. However, the South and
North High facilitators tried to do whatever they could to help students pass the course since they
could not drop it (Mrs. Grant, South High School, Interview, May 15, 1995; Mrs. Wilson, North
High School, Conversation, June 9, 1995).

Finally, other school responsibilities affected the amount of time the South High facilitator
actually spent in the classroom. Mrs. Grant was a full-time school administrator, and she was
occasionally called out of the Physics course to attend toother responsibilities. As a result, she
periodically missed entire classes for several days or a week due to meetings, workshops, or other
school obligations. Missing classes meant she had to catch up on what had been covered in
Physics, determine what students had done or not done, and determine whether and how students
would make up activities such as labs or quizzes they had not done while she was out. Since Mrs.
Grant was an administrator, not a teacher, substitutes were not hired to take her place as facilitator.
Furthermore, South High students indicated they did not stay on task and found it difficult to pay
attention when Mrs. Grant was away or out of the room, so the regular learning process was
always affected when she was absent.

Simply put, one of the major roles assumed by facilitators at all three schools was matching
the features and requirements of the distance education course to the local school and students.
This might mean the facilitators scheduled make-up sessions or made other arrangements to
compensate for calendar deviations; made arrangements to extend due dates to accommodate lack of
off -air class time during which labs would normally have been completed; determined when labs,
quizzes or other assignments would be dropped rather than made-up, or established local
homework or test administration policies. Generally, if the school closely matched the operational
characteristics and suggestions outlined in the course design, the facilitator had to assume fewer of
these alignment and mediation roles and responsibilities.

School climate and student expectations derived from prior school experiences directly
affected student attitudes toward the course; particularly why they chose to take the course and how
difficult they thought it was. In addition, the quality of the pre-requisite skills students brought
with them from prior classes contributed to their subsequent ability or failure to master physics
concepts. School calendars and schedules directly affected how students were able to participate in

the class.
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Facilitator Roles and Their Effect on Student Performance

Facilitators at all three schools engaged in planning, instructional, management and climate
roles, although all agreed that their primary focus was on classroom management and climate. The
specific nature of the planning, instructional, management and climate roles depended on facilitator
backgrounds, student needs, and, to some extent, school constraints.

While the responsibility for instructional planning and delivery was entirely left up to the
Physics teacher, the facilitators were responsible for logistical planning and implementation. All
three facilitators duplicated instructional materials developed by the Physics teacher and distributed
them to the students. They also maintained lab equipment and prepared the classrooms for lab
activities. And, as discussed in the previous section, they made plans to accommodate for
deviations between the school calendar and schedule and the Physics course calendar and schedule.
The Physics teacher delivered most of the instructional events, but occasionally the facilitators
provided supplemental instructional guidance or feedback as they responded to student questions.
The South and North High School facilitators, Mrs. Grant and Mrs. Wilson, occasionally
answered informational questions directly, but more frequently directed students to other resources
such as other students, teachers, the Physics teacher, the Homework Hotline, or the telephone
tutors. Since she had a Science background, Mrs. Sanders, the Central High School facilitator,
was able to answer student questions personally. In addition, Mrs. Grant and Mrs. Wilson played
a major role in gaining (and maintaining) student attention during class and in eliciting student
performance during labs and other in-class activities. Because the Central High School students
tended to stay on task, paying attention and participating independently, Mrs. Sanders rarely had to
assume these roles. All three facilitators implemented the testing and student assessment activities
planned by the Physics teacher. However, each facilitator instituted grading policies and
procedures that they thought were appropriate for their students and instructional setting. For
instance, Mrs. Grant allowed students to retake tests for extra credit and Mrs. Wilson allowed
students to turn in homework long after it was due.

Mrs. Grant, Mrs. Sanders and Mrs. Wilson all assumed classroom management and climate
roles, although Mrs. Grant and Mrs. Wilson played more active roles than that required of Mrs.
Sanders. Mrs. Sanders reported, and classroom observation confirmed, that Central High students
were mature and required little supervision, while Mrs. Grant and Mrs. Wilson were continuously
working to keep South and North High School students on task, paying attention, behaving
appropriately and participating in classroom activities. At South High School, Mrs. Grant played a
major role in gaining and keeping student's attention and tried to motivate them to participate in
class. She always coached or guided students through labs, since students tended to sit idly
without her direct intervention. The students confirmed these observations and reported that it was
difficulty to pay attention in Physics, particularly when the facilitator was absent. At North High
School, Mrs. Wilson sat among the students to keep them on task, and frequently interrupted
student conversations or other off -task behaviors to get students to focus on what the Physics
teacher was covering. Students at North High indicated that they found it hard to focus and pay
attention and relied on the facilitator to keep them on task. Some complained that other students'
tendencies to talk during class made it difficult to concentrate. Both Mrs. Wilson and the students
indicated the class stayed on task better when she was in the room, and classroom observation
supported this. All three facilitators assumed classroom climate roles, displaying positive attitudes

toward the course and instructor, encouraging positive student attitudes and trying to build
supporting relationships with and among the students. The South and North High School
facilitators also tried to work with other teachers in the school to make them aware of special needs
or dispensations the Physics students required as a result of their participation in the distance ed
course. In all three schools, facilitators maintained indirect contact with parents through mid-term
grading period progress reports and this was an extended facet of classroom climate. Mrs. Wilson
also maintained direct personal contact with several parents who were concerned about their child's
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performance in Physics.

In summary, while all three facilitators played planning, instructional, management and
climate roles to some degree, the amount of facilitator responsibility in each area was affected by

the distance education course itself, the local school factors, student characteristics and behavior,

and to some extent, facilitator background. Because the distance education course design did not
require facilitators to play an instructional role, the facilitators did not assume many instructional
roles. However, because the students at South and North High School tended to be less motivated,

the facilitators at those schools tended toplay instructional and classroom management roles more
frequently, particularly in the areas of gaining and maintaining attention and eliciting student
performance. And, even though the Physics teacher planned and delivered the instructional
components; local school calendars and special activities schedules meant students at South and

North High School missed some of the regularly scheduled classroom sessions. As a result, the

facilitators at those schools tried to make logistical arrangements for students to make up those

classes. Consequently, school factors and student needs played an important part in determining

the roles facilitators played in the classroom, and the frequency with which they assumed those

roles.
Facilitator effect on students' affective, cognitive, and behavioral performance also varied

according to individual student characteristics. Students at all three schools reported that the

facilitators consistently affected student attitudes and motivation by their positive and enthusiastic

classroom behavior. The impact of the facilitator in maintaining good student attitudes was most

apparent at North High School where students were positive about the distance education course,

even though they lacked adequate mathematical preparation and were struggling to pass. While

students at South and North High School indicated that the facilitator had little impact on cognitive

performance, the Central High students indicated that their facilitator, Mrs. Sanders, did affect their

cognitive performance because she was able to answer questions they could not figure out

independently. However, the Central High students noted they rarely had to rely on Mrs. Sanders

expertise. Observations at North High School the previous year revealed that Mrs. Wilson

indirectly affected students cognitive performance by supervising homework discussions and

boardwork among class members, and by helping students contact and discuss problems with the

Physics teacher by telephone during the off -air period. However, school scheduling problems,

specifically, the beginning of a distance education German class at the end of the Physics

broadcast, precluded this type offacilitator support at North High School during the 1994-1995

school year. Finally, Central High students indicated their facilitator had little effect on their

classroom behavior because they paid attention, stayed on task and participated in class activities

regardless of whether Mrs. Sanders was in or out of the room. However, the students at South

and North High Schools said their facilitators directly affected their classroom behavior and

participation since they tended not to pay attention or engage in class activities if the facilitator was

not monitoring them. And since other school responsibilities meant Mrs. Grant (South High

School) was out of the classroom on occasion, this affected South High School students'

behavioral performance in the classroom. So, while facilitators affected student performance,

school factors affected facilitator roles, and subsequently the impact of the facilitator on student

performance.

Other Factors that Affected Facilitator and Student Roles and Performance

Students' cognitive, affective, and behavioral characteristics had an effect on both student

and facilitator roles and performance in the Physics class. As previously discussed, students'

mastery of the pre-requisite math skills had a direct effect on their Physics performance.
Cognitively, they could not master new Physics concepts without the supporting math skills. The

math deficiency indirectly affected the attitudes of North High School Physics students such as

Paul and Linda who felt there was no way they could be successful without the math skills (Paul,
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North High School, Interview, February 15, 1995; Linda, North High School, Interview,
February 6, 1995).

Individual student aptitudes and other academic skills and experiences also affected the
Physics students and facilitators. At Central High School, many of the students had taken Physics
because they were interested in the subject. Mrs. Sanders observed that most of these students
were gifted, and that all had a great deal of initiative and self-responsibility.

They're very motivated, very motivated. Most of them are relatively competitive
with one another in that class. Not all of them, but they'll argue overfine points of
reasoning with each other, and they worry about who made what. They've very
much individuals, but they do work well together. They form their own groups for
themselves, that's their decision, who works with who. And they do take care of
each other. They make sure no one's alone. I think that really, it's this particular
mix of students.

(Mrs. Sanders, Central High School, Interview, February 22, 1995)

The Central students stayed focused and attentive during class, rarely had trouble grasping
concepts, and found the pacing of the Physics class to be satisfactory. They had good study
habits, recognized the importance of solving homeworkproblems rather than copying answers, and
had good test-taking skills. They also took responsibility for making up classes they missed by
taking tapes home or viewing them before or after school. Consequently, their academic
performance was good, and Mrs. Sanders rarely had to intervene or provide direct support for class

activities.
This contrasted with the students at South and North High Schools, most of whom were

average students with average academic backgrounds. They had more difficulty staying on task
and paying attention, inadequately utilized some of the instructional resources such as the Physics
Companion, occasionally found the pacing of the course too fast, frequently copied homework
answers just to get credit, and employed educated guess strategies when taking tests. They tended

to accept less responsibility for their own learning, relying on the facilitator to help them focus or to
make sure they did their homework or labs. While some of the students at North High School
reviewed tapes for classes they missed, only one South High student routinely made up missed
classes without direct facilitator intervention. Facilitators at these two schools provided a great deal
of support and guidance during class to help students to pay attention and participate in class
activities, to actively help them complete assignments such as labs, to make sure they turned in
homework, and to encourage students to utilize supporting outside resources such as the tutors.
While some of the South and North High students performed satisfactorily on tests suggesting that
they had mastered Physics skills covered in class, a number of students at these schools relied on
homework credit and good lab scores to pass the course.

Facilitator backgrounds also contributed to facilitator roles. Since Mrs:' Sanders had a
science degree, she could usually provide immediate answers to any content-related questions
students might have. While Mrs. Grant or Mrs. Wilson might be able to answer some Physics
questions -- based on things they had learned in previous years -- their more frequent
information/feedback role was to direct and encourage students to use other resources to find
answers. Some of the South and North High students indicated that they called the tutors and
found them helpful, but many were reluctant to call or found it difficult to communicate with the
tutors. And, since a student's ability to clarify and resolve conceptual or procedural questions
ultimately affects student learning, the Central High students' Physics performance was influenced
to some degree by Mrs. Sanders ability to answer their (infrequent) questions. Of course, as has
been previously observed, Central High students also turned to each other for help. At South and

North High Schools, the students had frequent questions; and whether Mrs. Grant or Mrs. Wilson
could answer the questions, or direct them to an alternative information source (and get the students
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to use the resource), affected student learning. Unfortunately, the South and North High School
students rarely took advantage of these resources.

Hersey and Blanchard (1988) developed a situational leadership model that provides an
additional framework for interpreting facilitator and student roles and behavior in high school
distance education. The situational leadership model suggests that leadership roles and behavior
depend on follower readiness. Readiness levels are assessed on two dimensions, ability
(knowledge, experience, skill) and willingness (confidence, commitment, motivation). Followers
with low ability and willingness require leaders to actively guide and direct; followers withmedium
levels require clarification, encouragement and collaboration; and followers with high ability and
willingness function effectively with minimal observation and monitoring. In the distance
education setting, this suggests that when students have strong ability in terms of prior and current
knowledge, experience and skill; and are willing, committed and motivated to take personal
responsibility for the work required by the distance education class; the facilitator can assume a low
profile role. That is, facilitators working with students of high ability and willingness must
occasionally clarify questions and provide a positive classroom climate, but their primary role is
administrative -- serving as a classroom monitor and observer who rarely intervenes in class
activities. Central High School was an illustration of this case; the students were gifted with strong
academic skills and the personal interest, initiative and motivation to participate actively in the
Physics. The students in the Physics courses at South and North High school were at lower points
on the ability and willingness continuum. Some of the students had inadequate skills, particularly
in mathematics, and while some were willing to assume responsibility for their own learning, many
expected an external teacher or facilitator to make sure that they did their work. Others lacked
confidence, particularly when it came to seeking help from outside resources such as the tutors. In
these schools the facilitators played more active roles, guiding and directing students to pay
attention, do labs, and turn in their homework, as well as encouraging them to participate in class
activities and to call the Physics teacher or the tutors for help.

Instructional Systems Design and Distance Education

The discussion to this point has reviewed the interrelationships between the student,
facilitator, and local high school components in terms of student and facilitator roles and
performance. This section will examine the components of the distance education system from an
instructional systems design perspective, using the generic ADDLE (Analyze, Design, Develop,
Implement, Evaluate) design model.

Theoretically, the analysis phase of the generic design model incorporates an analysis of
learner needs, characteristics, and an instructional analysis. From these analyses, instructional
goals and objectives are formulated and entry skills are identified. A course, or other intervention,
is then designed, based on the results of the analysis phase. During the course design, specific
performance objectives and assessments are identified and instructional strategies are planned to
support the targeted objectives. Activities are designed and then developed or selected to provide
students with the events of instruction (Gagne, 1985). These include gaining attention, informing
students of the objectives, reviewing pre-requisite skills, presenting new information, providing
learning guidance, eliciting student performance, providing feedback, assessing student
performance, and enhancing student retention and transfer. The instructional system is then
implemented, and formative and summative evaluation is conducted to determine what objectives
students mastered, what skills were not mastered and why, and what course revisions should be
made.

The analysis, design and development phases for distance education courses are all
conducted by the course designer (in this case, the Physics teacher). While the instructional design
model suggests that the learner analysis identifies skills, knowledge, abilities, and attitudes of the
target population, and states that course design is draws on these common skills and traits; the
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model also provides for the design and development of supplemental or complementary
instructional components for those students who don't match the general population characteristics.
However, in distance education, the instructor/designer may not have direct access to the students
and may not be aware of instances where students do not have the skills, knowledge, abilities and
attitudes that were initially considered to be entry or pre-requisite skills. The designer/instructor
can identify the entry skills of the target population, but the implementing schools must assure that
students have these pre-requisite skills. In this study, despite the fact that Algebra II had been
identified as a pre-requisite, many students at North High School had not completed this course.
While most students at South High School had completed Algebra II, many indicated they had not
mastered the required Algebra II skills. In a regular classroom, the teacher could have adjusted
instruction accordingly, but in this satellite-delivered context, such accommodation was not
possible. The instructor, operating in a distance education setting with large numbers of students
scattered among many sites, does not have the diagnostic resources or interactive capabilities to
identify and remediate inadequate entry skills once the course is underway. The responsibility for
this diagnosis and remediation must reside at the local school level. However, the
designer/instructor could develop a screening instrument that local schools could administer prior to
allowing students to enroll in a class. A screening instrument, rather than pre-requisite courses,
might alleviate some of the entry skill deficiency difficulties some students in this study

experienced.
After the analysis, design, and development stages, the implementation stage begins. This

is a joint effort between the course provider and the local students, facilitators, and high schools.

The course provider and course instructor deliver the course as designed, but the local schools,
facilitators and students may utilize it in different configurations depending on local circumstances.
In this study, Central High School, the school where the Physics program was most successful (as

indicated by student course grades), utilized the course almost exactly as designed. At Central, the
school bell-schedule matched the course bell schedule almost identically, and a 15-20 minute off -air

period followed the broadcast class as suggested by the course provider. This schedule, coupled

with few school holidays beyond those observed by the course provider, meant that students

experienced the full range of instructional activities developed by the instructor/designer, and meant

that they participated in those activities in the appropriate sequence. At South High School, the

school bell schedule broke the off-air period into two short segments before and after the broadcast,

and at North High School, students had to move to the media center for the off -air segment since a
German distance education class was scheduled immediately following the Physics broadcast.
These complications meant that students were rarely able to complete off -air activities and labs as
intended by the course provider. In addition, special school activities, teacher work days, and
student holidays caused students at these two schools to periodically miss classes, and they rarely
made the classes up. This destroyed the instructional sequencing planned by the Physics instructor

and contributed to inadequate student mastery of objectives. So, while the course provider delivers

instruction in distance education, the local school organization must assure that:the instruction is

implemented in an instructionally sound manner. If the school can not implement the course
exactly as designed, it must make alternate provisions to assure students can participate fully in all

designed instructional activities and engage in them in the proper sequence.

Within the implementation phase, one can also examine the implementation of the nine
instructional events. While the Physics teacher could include interesting, relevant activities
designed to build student confidence and satisfaction, the limited interaction between the teacher

and students precluded the Physics teacher from being able to ascertain if attention had actually

been gained. Ultimately, the facilitator had to determine if students were attending to the
instruction, and, if they were not, facilitators had to direct student attention to the task at hand.

Thus, the responsibility for the first instructional event was shared by the Physics teacher and

facilitator. And, as noted by the students at South and North High Schools, they frequently did not
pay attention if the facilitator was out of the room. This was a particular problem at South High
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School where the facilitator had to leave the room periodically to take care of other responsibilities.

The second, third, fourth and fifth instructional events; informing students of the
objectives, reviewing pre-requisites, presenting new information, and providingleaming guidance;
were all implemented by the Physics teacher. However, the third event, the review of pre-requisite
skills, includes some of the same problems previously identified in the discussion of entry skills.
The distant teacher may not have the time or logistical ability to determine if the pre-requisite skills
have been adequately reviewed. Thus, the local facilitator may have to assume some of the
responsibility for assessing whether these skills have been adequately recalled and mastered. If the
facilitator has subject area expertise, he or she may be able to ascertain this and provide appropriate
remediation without support from the Physics teacher. However, if the facilitator does not have
subject area expertise, the course designer/teacher must provide an instructional instrument for the
facilitators to use at the outset of each unit to determine if pre-requisiteunit skills have been
mastered, and a supplementary activity to provide additional review in case they have not. These
could be implemented during off-air class periods that surround the actual class broadcast.

The Physics teacher provided instructional activities that addressed the sixth and seventh
events of instruction, eliciting student performance and providing feedback. During class
broadcasts, keypad questions and follow-up discussions were included to elicit student
performance and provide feedback. In addition, off -air class activities and labs also provided
students with the opportunity to practice emerging skills. However, at South and North High
Schools, students tended not to participate in the in-class activities unless Mrs. Grant and Mrs.
Wilson encouraged or reminded them to use their keypads to respond to the teacher's questions.
Along the same lines, the facilitators at these two schools had to consistently prompt students to
complete other off -air activities and labs. Accordingly, student participation in these activities
diminished if the facilitator was out of the classroom. This was not the case at Central High School
where students participated independently in all activities, regardless of facilitator presence.
Additional feedback was available to students through the Homework Hotline and telephone tutors.
However, the students who complained about not being able to get feedback or support and help
with problems (primarily the South and North High School students), were reluctant to use these
resources. Occasionally the facilitator at North High School was successful at encouraging
students to use the supplemental resources at the end of class, but she was rarely able to undertake
the supplemental resource scaffolding due to class scheduling. The students at Central High
School felt they received adequate feedback since their facilitator had a science background and
could answer any questions they raised. So, while the Physics teacher provided instructional
activities that elicited student performance and provided feedback and instructional support, this did
not guarantee students engaged in the instructional events. Frequently, facilitator encouragement
was required to assure that students participated in these activities.

The last two instructional events, student assessment and enhancement of transfer and
retention, were also designed, developed, and initially presented by the Physics. teacher; but actual
implementation of assessment was supervised by the local facilitator. And, as reported in the
descriptive findings, implementation varied between schools according to how each facilitator
chose to administer and score tests and other assignments. These variations occurred in spite of
test administration and scoring guidelines provided by the Physics teacher. Further, appropriate
interpretation of assessment results requires an awareness of how the tests were administered and
scored, as well as recognition of test taking strategies students employed. That is, did students get
to retake tests for additional credit? Did they actually work problems out on tests or employ abest
guess strategy? Did they do homework problems independently or copy them from the book or
another student? And since the Physics teacher was usually unaware of these facilitator and student
test adaptations, his review of test scores might suggest student mastery of objectives that had not
actually occurred. Again, while evaluation and assessment activities are planned and developed by
the instructor/designer, the instructional value of the assessment is not fully realized unless
appropriately implemented at the local level.
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Finally, the evaluation phase of the instructional design process requires that the course
designer revise instruction based on student performance data. If the performance data collected
through the assessment designed by the instructor and implemented by the facilitators is not reliable
and valid, inappropriate course revision may occur. And, as previously described, assessments in
this study were frequently administered in different ways, according to the characteristics of the
local students and the strategies local facilitators thought appropriate. So, revisions that a course
instructor/designer might choose to make, based on student test scores reported by a facilitator,
could be inappropriate unless the designer was aware of the deviations that occurred at the local
level during student assessment and evaluation.

The discussion in this section underscores the interrelationships and interdependencies that
exist between the various components of a distant education system; in this case, the course
provider and Physics teacher, local high schools, facilitators, and students. This interdependence
exists at both the macro course design level and the micro lesson planning/instructional events and
implementation levels. It also emphasizes the importance of the local schools and facilitators at the
implementation stage of the design model. Failure to recognize the importance and contribution of
each component at the various stages of the system model can result in an inadequate learning
experience for the student and subsequent failure to master instructional objectives. It can also
defeat the instructional design process, particularly if one component in the system provides
inadequate or incomplete data to another component in the system.

Implications for Theory and Practice

This study supports the position of theorists such as Shale (1990), Garrison (1989), and
Smith and Kelly (1987) who contend that distance education, while morphologically different, does
not constitute a distinct educational process. The same factors that affect student learning in a
traditional classroom also affect student learning in a high school distance education class; that is,

learner skills, knowledge, beliefs, and attitudes, and course and lesson design.

The study also suggests that responsibility for the quality and outcome of high school
distance education courses is shared among all components of the distance education system; the
course provider, including the teacher and designers, the high school utilizing the program, and the
local facilitators and students who are participating in the course. Specifically, the course provider,

instructor, and designers, are responsible for providing effective, efficient instruction in the form of

courses that maximize student achievement. This includes designing, developing and providing
instruction, materials and activities, that, when utilized as prescribed, result in student mastery of
clearly defined objectives. This also includes clear specification of desired student outcomes,
required student entry skills (perhaps a specific pre-requisite skills test rather than designation of
required pre-requisite courses for which student exit competencies can vary from school to school),

instructional materials and activities, a prescribedplan for course implementation, and other student
support as required.

The responsibilities of the local school include assuring students possess the pre-requisite
entry skills, and supporting utilization of the course as designed by the course provider. This
includes fully implementing the complete range of instructional activities in the sequence designed

by the course provider. Or, if the school can not implement the course exactly as designed, it must

assure that other components in the system can compensate for the instructional elements that were

not implemented as designed. Specific school responsibilities include registering (and pre-
screening) students, establishing school calendars, bell schedules, and selecting and establishing
facilitator availability. These are all factors which contribute, directly or indirectly, to facilitator and

student roles and performance. Since two of the schools participating in this study deviated to
some degree from the course provider's implementation recommendations (i.e., student pre-
requisites, off -air activity block scheduling, and facilitator availability), this may provide evidence
that one of the challenges high school distance education course providers will face is getting
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schools to utilize courses as designed. This is similar to the problems instructional designers have
traditionally faced in getting schools to use courseware as designed (Burkman, 1987).

Finally, the study suggests that in addition to course design and school factors, facilitator
roles and performance requirements will be defined by the needs of the students themselves.
Students who are high on the motivation and willingness continuumbut low on the ability
continuum may require facilitator support in the form of instructional assistance (if the facilitator
has subject area expertise) or encouragement and assistance in using telephone tutor or other
external support (if the facilitator does not have content area expertise); whereas students who are
high on ability but low on motivation and willingness will require facilitator support to help them
stay on task and participate in class activities.

A major concern raised by this study is the inability or unwillingness of students to use
outside resources such as the tutors. If facilitators do not have subject-area expertise, access to and
use of these external resources is critical for students who are having difficulty in the course. Some
students indicated they had problems communicating questions to the tutors, or conceptualizing the
answers tutors gave them. Others were just unwilling or afraid to talk to someone they didn't
know, either out of shyness or a fear of looking stupid. In either case, course designers might
consider strategies for helping students overcome these obstacles, either by working directly with
students, or in conjunction with facilitators. Facilitator training in how to encourage and help
students learn to use the external resources, in conjunction with other strategies employed by the
course instructor/designer to help students overcome their reluctance to use external resources,
should help increase utilization of supplementary instructional support resources.

Recommendations for Future Research

This study was designed as an exploratory study to investigate facilitator and student roles
and performance in high school distance education courses. By design, it focused on one high
school distance education course, and was limited to three cases. Follow-up studies should be
done to determine if the findings from this study generalize to other high school distance education
courses in different content areas, courses that employ different designs, or courses that use
delivery systems with different attributes (for instance, two way audio and video that permits
continual interaction between remote teacher and local classrooms). Additional studies could also
investigate different pairings of facilitator and student groups; for instance, looking at facilitator and
student roles and performance when facilitators with no content areaexpertise work with students
who are high on the ability and willingness continuum; or looking at roles and performance when
facilitators with content area expertise work with students who are low on the ability and
willingness continuum.

Research should also be conducted to identify effective strategies to help students overcome
their inability or unwillingness to utilize non-familiar, or non-classroom resources. This might
include research on cognitive and affective instruction or activities that can help students learn to
make better use of resources such as the broadcast tape, supporting print resources, the Homework

Hotline or the telephone tutors.
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